Introduction
Inflammatory bowel disease (IBD) comprises several diseases, the most common ones being ulcerative colitis and Crohn's disease. IBD often has an early onset in life and intermittent periods of flare-ups (1) . For the person living with IBD, the disease is associated with bothersome and sometimes debilitating symptoms causing a decrease in health-related quality of life, including effects on family and work (2) . Lifelong contact with health care services is often needed when living with a chronic condition such as IBD (1, 2) . Frequent contacts with health care are crucial to obtain and maintain remission and prevent complications to disease and treatment. For the health care organization, IBD is associated with high costs and demanding resource utilization (3) .
The quality of health care is important both for the person living with IBD and for the health care organization (4, 5) . Quality of care can be assessed in numerous ways, such as measuring the structure, the process, and the outcomes of health care (6, 7) . Structural measures are characteristics of the setting in which care is delivered. Process measures indicate the steps taken by health care providers in the care of an individual person. Outcome measures describe the results of the care given (6) . One aspect of outcome of quality of care is the patients' experiences of the health care they receive. When evaluating quality of health care, there are sometimes discrepancies between the perception of the person receiving care and the perception of health care professionals (8) . The view of the person living with the disease is therefore important in order to achieve quality assessments from all perspectives, and to be able to develop a personcentered health care. In order to evaluate the patients' perspective on health care, patient-reported experience measures (PREM) are required. However, despite an increasing awareness of the potential value, and in contrast to some other chronic diseases such as cancer and nephrology (9, 10) , patients' experiences of health care are currently not routinely assessed among patients with IBD. In fact, the use of PREMs to evaluate the quality of care remains a challenge for health care in IBD.
Based on the "structure-process-outcome" approach mentioned above, the Netherlands Institute for Health Services Research (NIVEL) has developed a series of questionnaires that measure quality of care from a patient perspective (QUOTE)(11). As far as we know, it is the only disease 3 specific questionnaire measuring patient-reported quality of care in patients with IBD. The instrument comprises two types of items; Importance (I), i.e., the importance that the patient contributes to various care aspects (23 items) , and Performance (P), i.e., the patient´s experience of each aspect of care (23 items) . Importance (I) and performance (P) are then combined to a Quality Impact value (11, 12) . The QOUTE-IBD was originally developed for use in clinical practice. However, none of the previous validation studies using QOUTE-IBD have reported on user feasibility (11, 13) . One problem with using the QOUTE-IBD in clinical practice is that it is rather lengthy and unpractical.
In 2013, a workshop was organized in Oxford by the IBD2020 group, aiming to improve future health care in IBD. The participants concluded that studies focusing on quality of care and IBD are limited and that more research is needed. They also highlighted the importance of patient participation when formulating research questions (14) . The respondent's perspective is important when determining the use of appropriate questionnaires (15) , meaning that the questionnaire should contain questions that are important to the respondents. Ideally, survey questions should be designed to make every part of the cognitive response process as easy as possible for the respondent (16) . The questionnaire should also be relevant to the respondents and they should be able to answer it without too much effort in a reasonable time (17, 18) . As a short, respondent -focused questionnaire was lacking, there was a need to develop a questionnaire evaluating quality of care from the perspective of persons with IBD. Therefore, we initiated the current study.
Aim
The aim of the present study was to develop a patient derived questionnaire measuring quality of care among persons with IBD.
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Methods and results
Questionnaire development and evaluation
The development and evaluation process was performed in three phases ( Figure 1 ).
Phase I -Question generation
A literature review of studies measuring quality of care in IBD was performed in order to identify aspects of importance related to quality of care (19) (Figure 1 ). Furthermore, two qualitative studies were performed aiming to identify the knowledge need and perception of health care among persons living with IBD (8, 20) . These studies showed that trust and respect, shared decision-making, information, continuity of care, access to care and satisfaction with health care as a whole were the most important perceptions of health care among persons living with the disease (8) ( Figure 2 ). The results from the qualitative studies (8, 20) generated dimensions for perceptions of HC. The different dimensions varied in how the patient perceived how important they were. The number of questions in the questionnaire for each dimension reflects the patient's perception of how important they were, subsequently forming the basis for the QoC-Q ( Figure   2 ). The research group met several times to discuss the content, layout, and response options.
The first version of the questionnaire consisted of 24 questions, six in the dimension trust and respect, five in access to care, four in decision-making, three in continuity of care, three in information, two in competence, and one in satisfaction with the care as a whole ( Figure 2 ). For all questions in the questionnaire (except the one on overall satisfaction), the respondent was first asked how important the question was to them and then how they experienced the performance (Table 1 ). The response options to the performance questions in the first version were; "totally agree", "agree to a great extent", "agree to some extent" and "do not agree". The response options to the importance questions in the first version were; "extremely important", "important", "fairly important" and "not important".
Phase II -Patients' and professionals' evaluations
The first version of the quality of care questionnaire (QoC-Q), consisting of 24 questions, was evaluated in phase II by patients with IBD and health care professionals ( Figure 1 ). The purpose of phase II was to test the question's function and measurement capabilities through several 5 different steps and methods such as cognitive interviews, focus group interviews and expert review.
The patients were recruited in the various phases of the evaluation to be representative to the IBD population at large -i.e. patients with mild, moderate and active disease, extensive versus limited disease, complicating disease vs uncomplicated and a mix with an equal distribution between the diagnosis ulcerative colitis and Crohn's disease.
Step I, phase II In the first step, the questionnaire was tested by a focus group interview held by the first author.
The aim of the focus group was to ensure face validity. The focus group consisted of three persons with IBD, two women and one man of different ages and with different experiences of living with the disease. The result of the focus group was that the questions covered the area of quality of care as a whole. They though it was unnecessary to ask both for importance and performance on each questions. They thought the timeframe of thinking back on the last year was to long period of time, they thought 6 month would be appropriate. Further on they thought that it would be beneficial to combine the questionnaire with a questionnaire measuring symptom burden and disease activity.
Step II, phase I Thereafter, the questionnaire was pilot tested by ten patients diagnosed with IBD who had a scheduled visit at the gastroenterology department during March 2015. The aim of the outpatient pilot was to evaluate the patients' experience of the relevance of the questions and the feasibility to answer the questions. The patients were asked to complete the questionnaire directly after their visit at the clinic and had an opportunity to ask questions or make comments, both orally and in writing, after they had answered the questionnaire. After completing the questionnaire, they were asked whether they experienced any problems with the wording and whether they found any question difficult to respond to. They were also asked if they thought that any question was irrelevant or if any important aspects of quality of care were missing. Thereafter, the questionnaire was pilot tested by mailing it to four other persons with IBD, who were asked to answer and return it to the first author. The aim of the mail pilot was to evaluate the function of the questionnaire when respondents answered it at home, without any help or instructions from 6 health care personnel. In the questionnaire, they had an opportunity to write comments about the relevance of the questions and whether they found it difficult to answer the questionnaire.
All participants, in the pilot test, felt that the questions were easy to understand and that the questions covered the area of quality of IBD health care. However, they also thought that it was unnecessary to ask about importance for each question as they were all important for the perception of quality of care. The only exceptions were the patients disagreed on the relevance of having questions both on importance and performance were the questions on decision-making and continuity of care. Some patients commented that they did not consider themselves competent to make decisions, but would rather trust the clinical experts, and that it was not so important to meet the same health care personnel when they were just in for a routine check-up. It was therefore decided to only ask about importance for these two questions. Some other changes were made, such as reformulating the statements to questions and changing the layout from a grid format to a single question format.
Step III, phase II
Step III and the last part of the patient evaluation in phase II was cognitive interviews (n=7) performed by the fifth author (MW) and the first author, in order to evaluate the questionnaire's cognitive function, respondent-friendliness and ensure face validity. The aim was to find out if the questionnaire was easy to understand and answer. Four women and three men with IBD participated, and the interviews were performed according to the method "think aloud", followed by retrospective probes such as "Can you tell me more about…", in order to clarify or explore responses during the interviews (21) . The first two interviews were held in a care situation, which was bothersome for the patients. Therefore, the following five interviews were performed in a more neutral situation in a conference room. The interviews lasted between thirty and sixty minutes. Some difficulties understanding concepts emerged and a few questions were reformulated. Examples of what was said in the cognitive interviews are expressed below.
For example, a definition of a care plan was added, based on comments such as:
"I don't know-This word is really difficult [individual care plan]. It makes me think of care
plans like the ones in elderly care where I work. For instance, we make a plan with a doctor for residents whose condition deteriorates to see if they should stay [scores "don't know" and skips 7 the follow-up question]. Care plan is a hard word that is used for all sorts, but I can't think of anything better right now." (woman born in 1952).
"You might not understand what is intended. Maybe it would be better if it said 'follow-up' or 'plan'. It's important that you know what it is (woman born 1991)
A question regarding the possibility to have an acute appointment was changed into an opportunity for the patients to contact the clinic when their disease worsened. The word 'acute' was perceived very differently by the patients. For some it meant having an appointment the same day, while for others it meant having an appointment within three days. The heading about perception of health care in general was changed to perception of care at the gastroenterology department. One question about easy telephone access to the clinic was clarified so that it became obvious that it meant access to the nurse's counseling telephone line, as the persons with IBD expressed that this was of the greatest importance. The participants in the cognitive interviews also provided positive feedback on the questions, such as the open-ended question at the end of the questionnaire. Here, they were able to express themselves freely about anything that they thought was missing in the questionnaire or matters they felt should be explained more thoroughly. They also appreciated being able to express that continuity was not as important in Step IV, phase II The last part of phase II was an evaluation by a group of professionals (expert group) (n=8). The aim of allowing an independent expert group to assess the relevance of each question in the questionnaire was to ensure content validity. The questionnaire was sent to health care 8 professionals who were familiar with IBD or questionnaire development; three gastroenterologists, two nurses specialized in IBD, one statistician, and two people with experience in questionnaire construction. The questionnaire was sent by mail and the health care professionals were asked to return their comments and evaluation to the first author. In the questionnaire, they could write comments about the relevance of the questions. The comments mostly dealt with the layout and the way the questions were asked. Therefore, changes were made in, for example, the color and size of the headings. The boxes where the respondents are to note their response were also changed from circles to squares. 
Phase III -Measurement evaluation
Phase III aimed to test the function of the questionnaire in a real setting and to test reliability. Six hundred people with a confirmed diagnosis of IBD, who had received care at the IBD clinic at a university hospital in south-east Sweden between September 2014 and September 2015 were invited to participate in the study ( Table 2 ). The sample size was based on an expected response rate of 50 % and the possibility to measure differences in health care experience between subgroups, such as gender, age and diagnoses (Crohn's disease and ulcerative colitis).
The participants received information about the study through an information letter. The questionnaire QoC-Q (appendix), the QOUTE-IBD, and a pre-paid envelope were sent by post mail. The recipients were asked to answer the questionnaires and return them if they consented to participate in the study. They received information that they could withdraw from the study at any given time and that their participation vas confidential. One reminder was sent after four weeks. In all, 294 patients (49%) returned the questionnaires. Demographics for the respondents and non-responders are presented in Table 2 . Medical records of all participants were checked for 9 diagnosis and disease duration. To determine test-retest reliability between the two measurements, all participants were asked if they would consider answering the questionnaires once more. Out of the 294 respondents, 141 replied that they were willing to do so and they were therefore sent the second questionnaire one week later. For the assessment of test-retest reliability, a time-interval of 2-14 days is often considered long enough to prevent recall bias and too short for relevant change to occur in chronic disease (22) . Test-retest reliability was computed as the intraclass correlation coefficients (ICC) between the two sets of questionnaires.
An ICC of 0.80 was considered the required minimum for good reliability (22) .In total, 83 patients returned the second questionnaire within a 2-week span. 
Reliability
Test-retest reliability for the QoC-Q was analyzed with Spearman's correlation and is shown in Table 4 . Test-retest for the QOUTE-IBD importance questions is shown in Table 5 and the performance questions in Table 6 . Internal consistency reliability tested with Cronbach's α for the QoC-Q was α=0.811. For QoC-Q ICC was 0.80. Cronbach's α for the importance questions in the QUOTE-IBD was α=0.908.
Ethical considerations
Ethical approval was obtained by the Regional Ethical Review Board in Linköping, Sweden (Dnr 2013/426-32). The study was carried out in accordance with the Declaration of Helsinki (WMA, 2013).
Discussion
In this study, we developed the QoC-Q aiming to measure quality of care among persons living with IBD. To ensure high trustworthiness, efforts were made to involve persons with IBD in all phases of the development process. The items in the QoC-Q emerged from the literature review and the results from two qualitative interview studies (8, 20) , assuring the persons' living with IBD perspective of quality of care.
The initial aim was to develop an IBD specific questionnaire for assessment of the quality of care. Although no IBD specific questions from the qualitative studies (8, 20) emerged. The main findings from the qualitative study exploring the patients' perceptions of health care (8) showed that 'professional attitudes of HC staff' and 'structure of the HC organization' were the most important aspects of HC. "Professional attitudes of HC staff " meant being encountered with respect and mutual trust, receiving information at the right time, shared decision-making, competence and communication, while the "structure of the HC organization" involved access to care, accommodation, continuity of care and the pros and cons of specialized care. These findings are consisting with areas of importance for other chronic diseases and quality of care as well (23) .
The wording of each question was adapted in order to use expressions as close to the participants' statements in the focus groups and cognitive interviews.This development and evaluation procedure generated a questionnaire that shows promising validity and reliability. Content and face validity was achieved by assuring that the questions were perceived as adequate by persons with IBD and health care professionals. The questionnaire was perceived as easy to understand and answer, and can be considered as feasible. Including persons with IBD in evaluations is something that has been neglected in the past when developing questionnaires measuring quality of care in IBD (e.g. the Quote-IBD) (11, 24). This is an important step in the direction of evaluating health care in a person-centered way, as health care organizations strive for a personcentered approach in every part of health care (25) .
One important aspect when using questionnaires to measure patient-reported experience is the burden posed on the patients when asking them to answer questions that are not relevant (26) .
The QOUTE-IBD, which combines the assessment of Importance and Performance for all the 23 items, poses an extra burden on the respondent (11). Our results conclude that all questions (except two) in the QOUTE were given the highest rating of importance by all patients in the pilot study. This is not surprising as the questions were included in the questionnaire because they are known to be of importance to patients. It should therefore not be necessary to repeat the importance questions for each aspect in the questionnaire. This was further strengthened by the focus group interviews which showed that the respondents found it unnecessary to ask for importance aspects that are obviously of great importance. However, in matters where patients find an aspect to be different, the question on importance plays an important role. The questions about importance were therefore excluded, except for the two questions on decision-making and continuity of care. This diversity on the importance of decision -making is supported in the literature (27) (28) (29) . Keatinge (27) (28) (29) . Younger patients have been shown to prefer more collaboration with physicians in decision-making, whereas older patients wanted the physician to make decisions independently of the patient (30, 31) . In addition, Henderson & Shum (2003) have shown that patients wish for more participation in the decision-making process if the medical condition is assessed as less severe (31) . Patients with a high-level education preferred a more active participatory role in medical decision-making (30) .
Cognitive interviews can reveal how survey questions are interpreted and how responses are
delivered from a respondent's perspective (32) . In the present study, the interviews revealed that there were problems understanding the concept of a care plan and a definition was therefore added in the questionnaire. As a result of the cognitive interviews, question relevance and clarity was also improved, thus increasing the validity of the questionnaire (21) . This process can also help detect potential sources of error in survey questions (32) , such as the question on the possibility to have an acute appointment, which was changed into opportunity to come to the clinic when the patients themselves felt that their disease worsened. The question about having enough access to the clinic by telephone was too unspecific and was therefore clarified to having access to the nurse's counseling telephone line. Receiving such feedback allows the researcher to gain an insight into problems that may not have been anticipated prior to the distribution of the questionnaire. It can then be ensured that the majority of the respondents will interpret the questions in a similar way (21, 32) . In this study, seven cognitive interviews were performed, leading to the development of an effective and comprehensive questionnaire. Recommended numbers of interviews are usually five to seven. (21) . 
Strengths and Limitations
The patients with IBD were part of the whole development and testing process of the questionnaire, which strengthens the results. The cognitive interviews are particularly important as they provide extra time for conversation and evaluation with the patients. Another strength of the study is that we made a comparison with the QUOTE-IBD, the previously only known instrument measuring quality of care in patients with IBD. A limitation in the study may be the response rate of 49% in phase III, the measurement evaluation phase. Still, response rates to surveys are declining in many countries (34, 35) , particularly among the young (36) . Two reminders could have been sent instead of one, but we only had ethical approval for one reminder. The validation process may not be affected by the low response rate but if the aim had been to describe the population, generalization of the results might have been more sensitive to a low response rate. Another limitation is the fact that the questionnaire was developed and designed for a Swedish care context, where it is common to organize IBD care with IBD nurses 13 and multidisciplinary teams. If the questionnaire is to be used in another context, cultural adaptation might be needed. We suggest further testing in clinical practice to assess if the QoC-Q can be used to evaluate care and areas of improvement in health care for persons living with IBD, as well as translation and cultural adaption to other countries carrying for persons with IBD.
Conclusions
The QoC-Q is a new, short, self-administered questionnaire with promising validity and reliability, measuring the subjective experience of quality of care in persons with IBD. It was designed in close collaboration with patients to really capture their perception of quality of care.
The QoC-Q seems to be easy to use for persons with IBD, and it can enable clinicians and researchers to identify targets for improvement. As good quality of care is essential in chronic diseases, the QoC-Q could become an important tool in addition to other methods for optimizing health care for IBD patients. Tick the box that best describes your experience of the quality of your care in the past year.
*For each question in version 1, both importance and performance were asked for. The response options to the performance questions in the first version were; "totally agree", "agree to a great extent", "agree to some extent" and "do not agree". The response options to the importance questions in the first version were; "extremely important", "important", "fairly important" and "not important". 
